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Tests of a Two-phase Induction Motor
G . E .  B r o w n ,  J . L .  B u r n h a m ,  H . E .
Department of Electrical Engineering
U n iv e r s it y  o f  C o l o r a d o
Class '99
(1)TEST OF A 2 PHASE INDUCTION MOTOR.
The motor was of the squirrel cage rotor type and had two 
separate windings in the stator producing a 4 pole revolving 
field when supplied with 2 phase alt mating current. The 
machine was designed to give one horse-power when supplied with  
2 phase alternating current at 60 cycles and 100 volts. 
The source of 2 phase curr ent in these experiments was a 4 
pole ten horse power double-current generator, one side of which 
gave direct current for exciting the field and the other side 
2 phase alternating c u r r e n t . The armature of this machine con-  
sisted of one winding connected to a commutator and also tapped 
at four places 90 degrees apart and connected to four slip rings.
The induction machine was usually belted to a ten horse power 
direct current machine which could be run either as a generator or 
motor as was necessary. The amount of power transmitted from the 
induction machine to the direct current machine or vice versa was 
measured by a cradle dynamometer on which the induction machine was
s e t .  
The first test taken was the one for which the machine was  
designed, namely as a 2 phase motor at 60 cycles and 100 volts.  
The results of this test are tabulated in table I and the curves 
are given on plate I. The connections for this test were as shown 
in figure I on plate of connections. In this case the power of the 
motor was absorbed by the direct current machine belted to it, 
which was made to act as a generator. Watt, current and volt 
readings were taken in each phase and torque and spe ed readings 
for each change of load.
In the second test the machine was tested as a 2 phase 
motor at 45 cycles and 75 volts. The s ame readings were taken as in 
test I. The results are tabulated in table II and the curves are 
given on plate I I .
In the third test the machine was tested as a single phase 
motor at 60 cycles and 100 volts. These results are tabulated 
in table III and the curses are given on plate III .  A comparison 
of the three efficiency curves for the three preceding test
shows that the most eff ic ient output is less in test 2 than test 1 
and less in test 3 than in test 2.
The fourth test was made to show that the torque of an 
induction motor varies as the square of the voltage at the term- 
inals if the speed is kept constant. Of course as you increase the 
volts at the terminals the speed will increase if the load is kept 
constant,  but in this case the load on the motor was increased 
until the speed was reduced to the same value as before. Then 
torque and volt readings were taken which when plotted resembled 
a parabola as it should, showing that the torque does vary as the 
square of the volts if the speed is kept constant. The results of 
this test are tabulated in table IV, and the curve is given on 
plate IV (curve A) .
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In the fifth test the variation of speed with volts at 
terminals of induction motor was observed, the load on the motor 
being kept as constant as possible. In the experiment the load 
changed about 40 watts. The results of this test are tabulated in 
table V and the curves are given on plate IV (curves B & C). Curve 
B shows the variation of torque with volts xxxx x x  x for varying 
speed and constant load. Curve C shows the increase of speed with 
the volts for constant load. The variation of speed was very small, 
the speed at 60 volts being 1550 and at 100 volts 1718.
In the sixth test the machine was tested as an induction 
generator, depending upon the principle that when driven above 
synchronism by an external source of power  and having either an 
a l t ernator running in parallel with it or a synchronous motor 
working on the system for giving the necessary, excitation to the 
induction machine, it will act as a generator giving energy to the 
system. The induction machine was driven at various speeds above 
synchronism by a d .c . motor belted to it . The results of this test 
a r e  tabulated in tables VI and the curves are given on plates 
V ■& V I . When an induction generator is running on parallel with an 
alternator, the percentage of the entire load it will take depends 
on the speed above synchronism as is shown by the curves on plate 
V. The connections for this experiment were as shown in figure I I , 
On plate of connections. The induction machine was connected in 
parallel w ith  a lamp load, which was kept constant during the 
experiment, and run as a motor at first, the energy for the lamps 
and motor coming from the alternator. The speed of the induction 
machine was gradually increased by supplying energy to the d .c . 
motor which was belted to it . When the speed of the induction 
machine reached eight revolutions above synchronism it began to act 
as a generator as shown by the curve B on plate V, and above that 
speed supplied part of the energy to the lamps. By referring to 
curve A on plate V it is seen that at 50 revolutions above 
synchronism 'the induction generator supplied all the energy to the 
lamps xxxxxxx and above that speed supplied energy to the lamps and 
helped to run the counter-shaft to which the alternator was belted.
In the seventh test the  magnetisation curve for the induction 
generator was taken. The voltage of an induction generator is 
varied by varying the exciting current in the field coi ls of the 
alternator running 'in parallel with it, or by varying the 
exciting current of a synchronous motor running On the system.
The magnetisation curve is given on plate IV, curve D and was
found to be identical with the magnetization curve of the
alte rnator. The results of this test are tabulated in table V I I .
In the eighth test the induction machine was tested for  
boosting action. The connections were as shown in figure III on 
plate of connections. The field coils of the induction machine 
were put in s eries with a constant number of lamps and the rotor 
driven at various speeds below and above synchronism by an external 
source of power. The results are tabulated in table V I II and the 
curves are given on plate V I I .  There is no boosting action 
until the rotor is driven above synchronous speed (1881.). And the 
amount of boosting depends op the current flowing through the field 
coils and the speed above synchronism. A constant number of lamps 
was in each phase but as the voltage at the lamps varied when the 
speed of the booster was varied the current had to vary.
In testa nine, ten, and eleven the induction machine was 
driven at as constant a speed above synchronism as possible to 
determine boos ting action. The same connections were usod as in 
the preceding test. In the ninth test both phases were used and 
the rotor was driven above synchronism by an external source of 
power in the same direction that the field revolved. The results 
of this test are tabulated in table IX and the curves are given on 
plate V I I I ,  curves A, B & C. The alternator voltage (curve A ) 
dropped somewhat, but in the next two tests the a l ternator voltage 
was kept practically constant. ( S e e  c u r v e s  A  &  A ) .  In this test
( 9 )  there was boosting action.
In the tenth test both phases were used but the rotor was 
driven opposite in direction to the revolving field . T hese 
results are tabulated in table X , and the curves are given on 
p late  V III ,  curves A, B & C.  In t is case the machine acted 
d i fferentially, i . e .  cut down the voltage instead of increasing i t . 
In the eleventh test one phase was used and the action was 
di f fe rential in all cases, no matter what the field connections 
were. T he results of this test are tabulated in table XI and the 
curves are given on plate VI I I , curves A,  B  &  C.
G. E. Brown, J . L . Burnham and H. E. Wagner.
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